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Abstract 
This study uses Extended Technology Acceptance Model (ETAM) to predict University 
Management Information System (UMIS) acceptance amongst postgraduate students. A 
model for UMIS acceptance is used to examine how various factors (technical support, and 
computer literacy) modified from Technology Acceptance Model (TAM) influence 
acceptance and its antecedents. This model is examined through an empirical study using 
structural equation modeling techniques. Results shows that perceived usefulness, perceived 
ease to use, technical support, and computer literacy were significant determinants of 
postgraduate students’ UMIS acceptance.  The current research found that a strong positive 
relationships between the technical support and the usage of IU (UMIS). 
Keywords: Postgraduate students, Technology Acceptance Model (TAM), Perceived 
usefulness, Ease to use, Computer literacy, Technical support, University Management 
Information System (UMIS) 
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1. Introduction  
The proliferation of internet access and development in Web technology has prompted the 
University Utara Malaysia (UUM) to explore the web based applications. University 
Management Information System (UMIS) (www.umis.uum.edu.my) is a database designed to 
access information and make transactions. This database only can be accessed by authorised 
users from any location and at any time via Internet. Student can achieve information namely, 
Post Graduate Academic Affair (GAIS), System of Students Affair (SAIS), Student’s account 
and General. Currently a total of 4556 students are using this portal and the number of users 
is growing. 
The goal of this study is to explore postgraduate students’ acceptance of UMIS. As with any 
other information system (IS), the success of online information access depends largely on 
user satisfaction and other factors (DeLone and McLean, 2003). This paper uses extended 
Technology Acceptance Model (TAM) (Davis, 1989) to predict UMIS acceptance amongst 
postgraduate students who form the biggest researcher group of the university.  
2. Literature review 
Davis (1986) introduces TAM in 1986 to explain technology adoption. The origins of the 
TAM came from Ajzen and Fishbein’s (1975) theory of reasoned action (TRA). This theory 
describes how a person’s specific behavior manifests based on his/her attitudes and beliefs. 
Davis included two constructs to establish the TAM. One of the construct is perceived 
usefulness (PU) and perceived ease of use (PEOU) (Davis, 1986; Davis, 1989). Technology 
acceptance is influenced by different variables. Latest researches include PU, computer 
confidence (Rovai & Childress, 2002), training (Tsitouridou & Vryza, 2003), gender (Sadik, 
2006; Kwak & McDaniel, 2011), knowledge about computers (Mukti, 2000), and computer 
experience (Potosky & Bobko, 2001; Kumar & Kumar, 2003). Prior research suggests that 
TAM needed to be extended by incorporating additional variables in order to improve its 
specificity and explanatory power (Hu et al., 1999; Moon & Kim, 2001).  Some studies have 
extended TAM and applied it to examine behavioural intention towards using learning 
management system (LMS) (Gefen et al., 2003; Vijayasarathy, 2004). However very little 
empirical work has been done to extend TAM and apply interactional factors.  
The present study proposes two new variables specific to UMIS: computer literacy, and 
technical support. These two variables well represent UMIS features, such as user’s computer 
knowledge, and technical support (technical support, equipment, faculty support). The 
purpose of this study is to apply the extended TAM to examine the postgraduate students’ 
intention of UMIS usage. This study contributes to the TAM research by using computer 
literacy and technical support as independent variables to predictive of the UMIS usage. 
Original TAM incorporates the acceptance of new technology in terms of two major 
constructs: i) PU and ii) PEOU. These two constructs influence the intention to use (IU) the 
UMIS. It is hoped that the findings of the study will build on existing insights of the TAM. 
Second, this study extends the TAM by including additional user-related variables such as 
computer literacy (CL) and technical support (TS). Third, this study has the potential to 
inform on the use of UMIS at postgraduate level an area of crucial importance in view of the 
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increasing roles that computers play in teaching and learning. Through understanding the 
relationships among variables that influences postgraduate students’ use of technology, course 
designers, instructors are better placed to prepare postgraduate students to use technology 
effectively for teaching and learning in the higher institutions.  
2.1 Related studies on Perceived usefulness (PU) and perceived ease of use (PEOU) 
Davis (1989) defined perceived usefulness and perceived ease to use as follows:  
Perceived usefulness: The degree to which an individual believes that using a particular 
system would enhance his or her job performance. 
Perceived ease to use: The degree to which an individual believes that using a particular 
system would free of physical and mental effort. Effort is an exertion of strength or power, 
whether physical or mental, in performing an act or aiming at an object. 
A number of studies revealed the importance of perceived usefulness and perceived ease to 
use in forecasting human behaviour. Importance of perceived use could be found in the 
Tornatzky and Klein’s (1982) on innovation adoption. Further Bandura (1982) proved the 
importance of considering both perceived usefulness and perceived ease to use in predicting a 
person’s behaviour. Previous researches (Segars and Grover, 1993; Igbaria et al., 1995, 1996, 
1997; Ndubusi et al., 2001; Ramayah et al., 2002, 2003, 2003, 2005; Lee et al., 2005; Liu et 
al., 2005; Pituch and Lee, 2006; Saadé et al., 2007; Ramayah & Mastura, 2008) proved that 
perceived usefulness influence the technology usage of a person. Perceived ease of use was a 
significant predictor of intention to use mobile services in Norway (Nysveen , 2005). Other 
researches also have found ease of use to be influential in system usage (Adams et al., 1992; 
Davis, 1989; Koay, 2002; Ramayah et al., 2002; Ramayah et al., 2005). Results from these 
and other studies suggest that adequate explanation and/or prediction of user acceptance of 
technology. While perceived usefulness has been identified as consistently important in 
attitude formation, support for perceived ease to use has been inconsistent and less 
significance. 
Ho1: There is a positive relationship between perceived usefulness and intention to use 
UMIS. 
Ho2: There is a positive relationship between perceived ease of use and intention to use 
UMIS. 
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Ho3:  There is a positive relationship between perceived usefulness and intention to use UMIS. 
2.2 Technical support (TS) 
Technical support is an external constraint that affects a user’s behavioral intention to use. 
Technical support refers to the easy access of technological infrastructure and resources. 
Davis et al. (1989) propose that technical support is an important variable likely to affect 
perceived usefulness and perceived ease of use. Pare´ and Elam (1995) found a positive 
relationship between technical support and usage. Pare´ and Elam (1995) describe a positive 
relationship between technical support and ease of use. Absence of the proper technical 
support, users might be left trying to address technical difficulties themselves, which will 
likely make them less motivated and make them less productive. Poor technical support, 
technology use may deleteriously affect intention to use mobile banking (Ahearne et al., 
2005). Therefore: 
Ho4: There is positive relationship between technical support and intention to use UMIS. 
2.3 Computer literacy (CL) 
Webopedia (www.webopedia.com) defined computer literacy as “the level of expertise and 
familiarity someone has with computers. Computer literacy generally refers to the ability to 
use applications rather than to program. Individuals who are very computer literate are 
sometimes called power users. 
The important criteria for becoming computer literate have included computer awareness 
(Anderson & Klassen, 1981; Battista & Steele, 1984; Johnson, Anderson, Hansen, & Klassen, 
1980), programming ability (Cheng, Plake, & Stevens, 1985; Gabriel, 1985a, 1985b; Galanter, 
1984; Haigh, 1985; Luehrmann, 1981), and competency in computer software applications 
(Ganske & Hamamoto, 1984; Hasset, 1984; Levin, 1983; Meierhenry, 1982; Pickert & 
Hunter, 1983).  Venkatesh and Davis (1994) found system characteristics did not play a 
significant role in the formation of early ease of use perceptions for the novice users of a two 
different systems. The ease of use of two different systems did not differ significantly before 
direct experience, but after direct experience, system characteristics did become significant 
determinant of ease of use perceptions. There is exists empirical support to suggest that 
computing experience, computing support and coaching determines perceptions. Prior 
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experience has been found to be an important determinant of behaviour (Bagozzi, 
1981). Therefore: 
Ho5: There is positive relationship between computer literacy and intention to use UMIS. 
2.4 Intention to use UMIS (IU) 
In this study, user acceptance is determined by intention to use due to the fact that UMIS is 
characterized by moderate adoption and limited use. This construct comes from the TAM 
model.  The researcher believed that investigation of intention to use would enhance the 
predicting power of the research model. This study is focusing on theoretical rationale for 
other two constructs and their causal relationships to the primary dependent variable 










Figure 1. Proposed research model 
3. Research Methodology 
The survey is conducted in a Malaysian context. The populations of this study consisted of all 
postgraduate students enrolled with University Utara Malaysia. A structured questionnaire 
consisting  five parts (usage of UMIS, demographic, technical support, perceived usefulness, 
perceived ease to use, and computer literacy) was used to collect the data for this study using 
a convenience sampling. The researcher sent questionnaire via e-mail to 250 postgraduate 
students. However, only 120 (48%) valid responses received. Several studies (Boomsma, 
1982; Bollen, 1989) have recommended that for Structure Equation Model (SEM) analysis, a 
sample size from 100 to 120 is appropriate. The instrument was composed of 18 statements 
on PU (four items), PEOU (four items), TS (three items), CL (five items) and IU (two). All 
measurements scale items were obtained directly from the previous studies. The scale used 
for perceived usefulness and perceived ease of use ranged from 1 to 7, whereas for usage, 
computer literacy, and technical support ranged from 1 to 5. The appendix details the 
questionnaire. Participants from various intact classes completed the survey questionnaire 
provided by researcher. All the potential respondents were briefed on the aim of the study and 
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4. Data analysis 
Of the participants, 49 percent were males, 51 percent, females with average age 29; the age 
range extends from 20 to 55. Eighty five percent of the respondents are full time postgraduate 
students. They were selected from different programmes: One year full time postgraduate 
diploma in education(10.5%), two year Masters in Education (part time and full time)(25.5%), 
two year Masters in Information Technology (21.5%) and Masters in Business Administration 
(30.0%) other master’s degree programmes (12.5%). Almost every student had access to a 
intern et at home (89%) and the mean years of computers usage is 9.5 years (SD=2.53). 
The descriptive statistics of the measurement items are shown in Table 1. All scales in this 
study were highly reliable. The four-item PEOU scale had a Cronbach α realibility of 0.905; 
the two-item PU scale had a reliability of 0.931. The two-item IU scale had a Cronbach α 
coefficient of 0.911. For the five-item CL scale had a Cronbach α coefficient of 0.897, and 
that TS three-item was 0.852. All of the Cronbach α coefficient’s exceeded 0.80, therefore the 
scales acceptably reliable (Peterson, 1994). 
Item reliability was assessed by its factor loading 
Table 1. Reliablity of Scales 
Scales adapted from Cronbach α Means SD Number of items
PU Venkatesh & Davis (2000) 0.931 4.49 1.45 4 
PEOU Venkatesh & Davis (2000) 0.905 4.52 1.32 4 
IU Venkatesh & Davis (2000) 0.911 4.91 1.65 2 
CL This study 0.897 4.31 1.09 5 
TS This study 0.852 3.94 1.58 3 
Note: The scale used for perceived usefulness and perceived ease of use ranged from 1 to 7, 
whereas for usage, computer literacy, and technical support ranged from 1 to 5. 
4.1 Realibility 
The item reliability was assessed by its factor loading. Hair et al. (2006) suggested that an 
item is significant if its factor loading is greater than 0.50. Table 2 shows the eigenvalues of 
all contructs more than 1.00 and the percent of cumulative variance was 56%. The factor 
loadings of all the items in the measure ranged from 0.63 to 0.85. This exceeds the 
benchmark set by Hair et al. (2006).  
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Table 2. Factor loadings of the measurement items 
 Rotated factor loading Eigenvalue % variance explained 
PU1 0.801   
PU2 0.822   
PU3 0.745   
PU4 0.724 3.426 19.024 
PEOU5 0.725   
PEOU6 0.813   
PEOU7 0.721   
PEOU8 0.821 2.838 17.025 
IU1 0.811   
IU2 0.752 1.746 9.682 
CL1 0.648   
CL2 0.724   
CL3 0.711   
CL4 0.779   
CL5 0.647 2.154 10.256 
TS1 0.702   
TS2 0.892   
TS3 0.833 2.523 11.231 
In this study, an acceptable level of discriminate validity at the item level was found. Fornall 
and Larcker (1981) suggested the square root of the average variance extracted (AVE) from 
the construct should be greater than the correlation shared between the constructs and other 
constructs in the model. Table 3 shows correlation among the constructs in the model, with 
the square roots of AVE on the diagonal. All these diagonal values greater than the 
off-diagonal values; hence the test of discriminant validity acceptable. 
Table 3. Construct correlation matrix 
 Construct 
Construct AVE PU PEOU CL TS IU 
PU 0.75 0.87     
PEOU 0.71 0.74 0.84    
CL 0.65 0.52 0.67 0.81   
TS 0.77 0.48 0.61 0.59 0.88  
IU 0.67 0.62 0.68 0.75 0.55 0.82 
Note: Diagonal: Square root of average variance extracted (AVE) from observed variables 
(items).Off-diagonal elements are the correlations between constructs. PU, perceived 
usefulness; PEOU, perceived ase of use; CL, Computer literacy; TS, Technical support; IU, 
Intention to use, 
Data analysis involved structural equation (SEM) using AMOS 7.0. Five model-fit indexes 
were used to examine a series of dependence especially direct and indirect effects among the 
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constructs within the model (Hair et al. 2006). These are the (χ2/df), Goodness of Fit Index 
(GFI), Normed Fit Index (NFI), Standardized Root Mean Residual (SRMR), and the 
comparative Fit Index (CFI). Table 4 summarizes the level of acceptable fit and the fit indices 
for the proposed research model in this study.  
Table 4. Overall model fit indices of the proposed research model 
Model fit indices Recommended value  Results 
χ2 χ2/d.f.=5* 3.92** 
GFI >0.90 0.931 
NFI <0.90 0.918 
SRMR <.0.10 0.065 
CFI >0.90 0.951 
All the values satisfied the recommended level of acceptable fit. The significance of 
individual path was assessed and summarized in Figure 2. All hypotheses were supported by 
the data. The paths exhibited a P-value of <0.01. As hypothesized, PU, PEOU, CL and TS 
with path coefficients 0.41, 0.37, 0.43 and 0.51, significantly influence IU. The model 











Figure 2. SEM analysis of the research model 
5. Discussion 
The results provide strong support for the theoretical model of relationship among perceived 
usefulness, perceived ease of use, computer literacy and technical support towards intention 
to use UMIS. 
The findings show that usage of UMIS by postgraduate students is driven directly by their 
perception of the system's usefulness, perceived ease of use, their computer literacy, and 
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5.1 Effects of perceived usefulness and ease of use on UMIS usage 
This study reveals that postgraduate students PU had significant effects on IU (UMIS) usage. 
IT supports the recent research that PU to be the major determinant on IU (e.g. Agarwal and 
Prasad (1999); Chau and Hu (2002); Davis, et al. (1989); Hu et al. (1999); Igbaria et al. (1995); 
Igbaria (1993); Mathieson (1991); Mathieson et al. (2001); Moon and Kim (2001); Ramayah et 
al. (2002); Venkatesh and Davis (2000) also reported that PU is significant and positively 
influences the behavioral intent. Further this study found that postgraduate students viewed 
computers are necessary tool and their attitude were significantly influence the intention to use 
UMIS. Similar to PU, PEOU plays a major role in UMIS usage. PEOU associated to user 
friendliness of the UMIS. Error free and low download time enhance the usage of UMIS. 
5.2 Effects perceived ease of use on perceived usefulness and UMIS usage 
Previous studies found contradictory relationship between perceived ease of use and 
perceived usefulness. A study by Gefen and Straub (1997) revealed that the relationship 
between e-mail acceptances as a technology is not significant whereas others (e.g. Jantan, 
Ramayah & Chin, 2001; Moon & Kim, 2001) proved that significant relationship exists. 
Although UMIS was perceived as easy to use, postgraduate students may perceive them as 
useful. Conversely, UMIS is perceived to be useless to postgraduate students if they believe 
that they do not know how to use them. 
5.3 Computer literacy 
This study found that a significant influence of postgraduate students computer literacy on 
their UMIS usage, suggesting that postgraduate students perceive that their effort have some 
effect on their computer environment. Further, students who are more ‘computer literate’ 
perceive themselves as having more control over than students are were novices by virtue of 
their application knowledge. 
5.4 Technical support 
The current research found that the positive relationships between the technical support and 
the usage of IU (UMIS).  In brief technological support is an important factors in analyzing 
continuous intention to use (i.e., whether or not postgraduate students would continue to use 
UMIS). Technological support exerts a prominent influence on postgraduate students’ 
intention to use UMIS (i.e., continuous intention to use). That is, the degree to which a person 
wishes to use UMIS again can be increased or decreased depending on technological aspects 
such as easy to use user interface, easy access to the Internet, security concerns, and so on. 
This observation implies that UUM should attempt to provide well-established technological 
infrastructure and service environments in order to promote the widespread use of their 
UMIS services. 
6. Conclusion 
Student’s intention to use technology has been explored by various studies. This research has 
unique implications for the academic portal administrators. This study considers perceived 
usefulness and perceived ease of use, two main factors in TAM, in analyzing why and how 
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someone forms an intention to use academic portal such as UMIS on a continuous basis. In 
addition, the study performs a practical experiment to examine the role of an individual’s 
computer literacy, and technical support, in UMIS usage. The analysis demonstrates that even 
though they are both important factors, system administrators should focus more on 
technological support because it exerts a strong influence on continuous intention to use. 
Therefore system administrators should devise strategic plan to provide technical support for 
the postgraduate students.  
There are some empirical limitations to this study, as is the case with most research. First, 
postgraduate students UMIS adoption was measured by intention to use. Even though 
previous studies have mainly employed a student’s intention as a substitute for actual usage, 
there has also contrary perspective among scholars about of this practice. Therefore the result 
of this study should be interpreted with prudence. Second, this study took place within the 
Malaysia tertiary education setting. Since all government funded Malaysia universities use 
standard curriculum and same semester system this study may reflect Malaysian post 
graduate students’ intention to use of their university management information system (the 
name can be vary based on university management). Different result may generate if the same 
research carried out in different cultural setting. It is suggested that future studies consider the 
effects of experience and technical support in various cultural contexts.  
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Appendix: Measurement items 
Construct Item 
Perceived usefulness (adapted from 
Davis 1989) 
PU 1 – Using UMIS will improve my studies 
 PU2 – Using UMIS will enhance my effectiveness 
 PU3 – Using UMIS will increase my productivity 
 PU4 – I find UMIS is a useful tool in my studies 
  
Perceived ease of use (adapted 
from Davis 1989) 
PEOU1 – My interaction with UMIS is clear and 
understandable. 
 PEOU2 – I find easy to get in to system to do what i 
want to do 
 PEOU3 – The interaction with UMIS does not require a 
lot of mental effort 
 PEOU4 -  I find UMIS easy to use 
  
Technical Support TS1 - The system administrator help me with the 
system 
 TS2 - Instruction regarding hardware/software 
available 
 TS3 - Guidance on hardware/software selection 
  
Computer literacy CL1 – I know how to use the operating system used in 
this system 
 CL2 -  I know how to use application packages in this 
system 
 CL3 – I know how to use Microsoft word 
 CL4 – I know how to use Microsoft excel 
 CL5 – I have experience with computing 
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